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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. | 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


- Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Joe Long 
(WA2EJT), Gary Halverson (K6GLH), D.S. “Jeep” Platt (K3HVG), Phillip 
Legate (ACO@OB), Chuck Teeters (W4MEW), Mike Bittner (W6MAB), 
Mike Murphy (WU2D), Jim Hanlon (W8KGI), David Kuraner (K2DK), 
Larry Will (W3LW), Jeff Covelli (WA8SAJ), Jim Riff (K7SO), George Misic 
(KE8RN) | 7 
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Editor’s Comments 
Crystal Manufacturing During WWII 

Dave Ishmael’s (WAGVVL) recent articles on 
FT-243 crystals have been quite popular and have 
given everyone all-new information on these familiar 
vintage WWII-era radio crystals. Several readers 
wrote to mention finding a narrated video on the BahiG 
Internet titled “Crystals Go To War” that was 
produced for the War Department in 1943. Itisa 
fascinating look at all of the steps necessary to make a finished FT-243. This video starts 


with explanations of exactly where the raw quartz came from and how it was chosen. 
One thing I found especially fascinating was how they used real-time X-ray imaging, 
by use ofa fluoroscope machine, to find defects within the crystal structure before the 
cutting steps began. All of this work was done by women, of course: all the men were 
in the service. Here is the URL to the movie, it’s well worth watching: 

https://www.youtube.com/watch?v=b--FKHCFjOM. Or, doan Internet “search” 
for the movie title and it should show up. 
Correction: The Lake Erie Boatanchor Net 

The LEBN CW net is on 7093 kc, not 7290 as mentioned in July...my typo! 
Taking Care of Vacuum Tubes 

The August issue of Tube Collector has an excellent article, Increasing Tube Reliability 
in Industrial Circuits that was reprinted from RCA’s Tube Department. There is 
excellent information here about tube survival and how to operate tubes so that they 
last as long as possible. This is good, basic information for anyone operating vintage 
equipment. For further information, contact TCA at PO Box 636, Ashland, OR 
97520, for subscription information. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Gary Halverson, K6GLH, is in front of some of his classic 1930’s gear. Behind 
him from R-to-L isa 1934 100-watt WE 5A police transmitter, a replica 1934 Collins 
150B (Collins’ first floor-model transmitter), and the National AGS receiver. Below 


the AGS is a Collins 9C speech amplifier replica that drives the 150B. The Western 
Electric 15A was originally owned by the City of San Jose, CA. (Photo by Caitlin 
Halverson.) 


Demystifying Screen and Controlled Carrier 
Modulation, with Applications 


By Phillip Legate, ACOOB 
Marion, lowa 


spf@Reagan.com 


Introduction and History 

Question: What do screen-grid (SG) and 
controlled-carrier (CC) modulation have 
to do with ham radio transmitters, television 
transmitters, Amelia Earhart, and 50-kW 
commercial broadcast transmitters? We will 
disclose those tidbits later as we progress 
through the article. 

The problem of generating amplitude 
modulation has always been, “How do we 
superimpose an audio signal on an RF 
carrier in order to convey intelligence?” 

The first commercial and practical AM 
implementation, circa 1920s, was to use 
Heising modulation. In the simplest circuit, 
onehas a Class-A modulator tube in parallel 
with a Class-C RF amplifier, and feeding 
both stages with acommon supply voltage 
through an inductor. This was, in actuality, 
a “low-power” modulation scheme. In order 
to increase the power levels with low 
distortion, Class-A or Class-B RF stages 
had to follow. Overall efficiencies were on 
the order of 20-to-30%, resulting in 
wasted electricity and surplus heat. A 50- 
kW linear amplifier could produce 150 
kW of heat, which had to be removed from 
the transmitter, usually bya “cooling pond” 
outside the transmitter building. 

Later, in the 1930s, the “classic” way to 
generate AM was by the use of high-level, 
Class-B modulation of the RF final’s anode, 
which generated high powered AM 
without having to use linear amplifiers. 
Further developments led to the high-level 
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“Modified Heising” modulation scheme, 
in which a modulation reactor was placed 
in series with the HV B+ and the anode of 
the plate modulated amplifier(s). Audio 
was fed from the modulation transformer 
secondary to the modulation reactor 
through a 1-to-4 pF capacitor. This method 
reduced distortion by eliminating DC 
current saturation of the modulation 
transformer. 

Other high-power amplification 
techniques using phasing and “peak-carrier” 
methods were developed by Cheriex and 
Doherty. The Doherty method is an RF 
amplification method and nota modulation 
method. 

Other direct modulation methods were 
developed, such as screen grid, control 
grid, cathode, suppressor grid, and pulse 
duration modulation (PDM). With the 
development of high power ceramic 
tetrodes, screen modulation with powers 
up to 50 kW were possible. 

As with any modulation method, power 
is varied at a specific anode. In the case of 
screen-grid modulation (SGM), the 
modulating envelope is applied either 
directly or indirectly to the screen grid. 

However, screen modulation is an 
inherently less efficient method of 
modulation than high-level modulation of 
the final amplifier plates, but screen 
modulation requires less weight by 
eliminating the need for a high-power 
audio amplifier, with the associated heavy 
modulation transformers and reactors 
associated with high-level anode 
modulation. In addition, less power is 
required to operate the transmitter because 
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a high-level, plate-modulator stage would 
consume almost as much currentas the RF 
amplifier. The modulation power required 
to modulate an SGM system is less than one 
tenth the power required by a high-level 
modulation system. 

Original screen modulation systems 
(SGM) and methods did not permit high 
modulation levels of the RF amplifier. A 
theoretical upper limit for screen 
modulation is 90%, as opposed to over 
100% for plate modulation. Early carbon- 
microphone SGM systems were lucky to 
produce 75% modulation. Thus, the main 
disadvantage of early SGM was modulation 


sion by Dennis Grimwoood, Screen Grids 
in Audio and RF Modulator Power Tubes, 
can be found at http://www.oestex.com/ 
tubes/screens. htm. 

Screen Grid Modulation Circuits 

The first patent for screen modulation 
this author could identify was issued to W. 
Marks in 1936, an engineer most likely 
associated with one of the Signal Corp. 
branches, since his patent was assigned to 
the government and his address was listed 
as Fort Monmouth, NJ (Figure 1). 

His design was developed in 1930, six 
years before the patent was issued. There is 
a chance this design was somehow “leaked” 


percentage. Carrier shift. 
was also an inherent June 9, 1936. 
problem in early 
designs. 

_ The main advantages 
of SGMare 1), less elec- 
trical power needed and 
2), less weight. These 
are positive attributes 
for applications such as 


field portable and aero- 


nautical radios. 
The Tetrode 

Screen grid modula- 
tion would not have 
been possible without 
the invention of the tet- 
rode or screen-grid tube. 
This thermatron was 
first proposed by 
Schottky of Tele- 


funken, and subse- | 4 
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quently developed by 
Hull of General Elec- 
tric. The engineering, 
physics, and history of F 

the tetrode are beyond 


2,043,255 


W. S. MARKS. JR 
SYSTER OF SCREEN GRID KODULATION 
Filed July.9, 1931 


tel a +a 


the scope of this article, 
butan excellent discus- 


Electric Radio #315 


Figure 1: The 1936 Marks Patent 
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to industry before the patent filing, or 
industry may have picked up on this 
information froma technical paper. I bring 
this issue to the forefront because of the 
circa-1935 Western Electric 13C 
transmitter that flew on Amelia Earhart’s 
Lockheed Electra 10E aircraft. There will 
be more about that later. 

In screen-grid modulation, the speech 
amplifiers cathode-modulate the screen grid 
viaacurrent-limiting series resistance. 

Another early SGM design (Figure 2) 
was patented by Ralph Baer in 1955. It is 
believed by this author that Baer’s patent 
was the foundation cir- 


circuit. 

These circuit modifications to SGM are 
called “controlled carrier” (CC). Controlled 
carrier transmission can be defined as “a 
method of modulation where the average 
carrier output varies with the audio level, 
instead of remaining constant, as in 
conventional plate-modulated systems.” 

A CC transmitter can be designed to 
modulate at approximately 85% while 
automatically adjusting the average carrier 
level to accommodate the audio-input 
signal. When the audio level increases, the 
“average” carrier level increases as well. This 


cuit that many early June 21, 1955 
ham radio SGM sys- 
tems were developed 
from. Examine Baer’s 
schematic closely and 
you will see many cir- 
cuit similarities between 
his circuit and circuits 
found in, for example, 
the DX-35 through the 
DX-60, the Cheyenne 
MT-1, Seneca, the 
Knight T-60 and T- 
150, the Lafayette KT- 
390, the Hallicrafters 
HT-40, the Drake TR- | _ kG 
4, and the Johnson ee 
Challenger. 

The speech amplifier 
in figure 3 feeds the 
first’ stage of the 
modulator that is DC 
coupled to the grid of 
the “power” cathode 
follower. The cathode 


signal then modulates 
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R. H. BAER 
MODULATING SYSTEMS 
Filed Oct. 20, 1952 
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x 10 


INVENTOR. 
RALPH H. BAER 


the screen voltage of the 
RF amplifier tube viaa 
voltage divider/RC 
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Figure 2: The 1955 Baer patent is thought to be the 
foundation of many vintage ham controlled-carrier 
transmitter designs. 
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Figure 3: In this typical screen-grid modulation circuit the signal flow, from 


audio to RF, is from right-to-left. 


action prevents over modulation. The CC 
version of SGM was designed to improve 
operating efficiency since the amount of 
peak power available is double that of a 
conventional AM transmitter system. 

In practice, unmodified CC transmitters 
rarely achieve a modulation percentage of 
greater than 85%. 

Analysis of a Typical CC Circuit 

Figure 3 above is a representative CC 
transmitter from the 1954 to the 1967 
time frame. The first stage grid is biased to 
-1.0V by the 22-Meg grid-leak resistor, 
which results in 30 volts on its plate. The 
dynamic plate voltage is a 30-VDC signal 
with a superimposed audio pedestal. This 
voltage varies the bias of the second stage, 
a power-cathode follower. The cathode 
voltage simply follows the grid voltage, but 
at a higher voltage, about 135 volts. The 
voltage divider drops the RF final’s screen 
erid voltage to about 115 volts. The audio 
voltage at this point is typically 135 volts, 
P-P. Audio feedback from the center of the 
RK1 and RK2 voltage divider is fed DC- 
coupled back to the second stage of the 
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speech amplifier to reduce distortion. 

When modifying these circuits for 
improved audio quality and higher 
modulation, this feedback circuit is in the 
form of an RC circuit in order to avoid 
upsetting the bias on the second stage’s 
speech amplifier. 

Let’s examine the time-constant circuit 
RK2/CK2x, with RK2 = 10kand CK2x = 
0.05 pP. This circuit has a—3 dB point of 
318 Hz. Without the 0.05-pF capacitor 
across Rk2, frequencies below 400 Hz 
would create little modulated carrier, i.e., 
this time-constant circuit keeps the 
carrier level up for audio 
frequencies from about 250 Hz to the 


ce 2p} 
average 


frequency limit of the modulation circuit. 
CK2x also has a positive-bias “averaging” 
effect that keeps the modulating voltage 
from approaching zero volts. 

The maximum audio-frequency 
response of the total modulation circuit is 
determined, in part, by the parallel 
combination of CK Ix, the final’s screen- 
grid, RF-shunt capacitor, and the tube’s 
internal screen-grid capacitance. The value 
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Figure 4: The Ameco 6AQ5 Modulator Circuit 


of the final tube’s screen grid RF shunt 
capacitance is the primary audio frequency 
limiting factor inaSGM circuit. Therefore, 
itis important to keep the total screen-grid 
circuit capacitance at less than 1000 pF, for 
a shunting impedance of approximately 
45 ohmsat the lowest operating frequency. 
Therefore, the screen-grid RF-shunt 
capacitor should; havea, value’ of 
approximately 680 pF for a transmitter 
operating from 80 to 6 meters. 

Any audio frequency pre-emphasis and 
roll-off, or “de-emphasis,” should be done 
at the speech amplifier and by the use of 
judicious feedback. Careful contouring of 
the frequency response also limits the total 
emitted RF bandwidth. 

Another issue with these transmitter 
designs is the non-linearity associated with 
the level of modulating voltages versus the 
screen-grid characteristic curves. While the 
6146 is the most used RF final, its screen- 
grid characteristic curve is not the most 
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linear at the voltages found in these 
transmitters. Tubes such as the 6DQ5 and 
others have inherently more linear screen- 
grid characteristics, but we re usually stuck 
with the 6146. 

Modifying the value of RK2 can help, 
but that doesn’t completely solve the 
problem. A 135 volt P-P audio signal 
assumes a quiescent voltage level of 67.5 
volts, but the voltage commonly found in 
these transmitters is usually at least 115 
volts, as noted above. This voltage is too 
high for the median-voltage level needed 
for the 6146’s S-G curve. In addition, the 
modulating voltage never approaches zero 
to achieve zero-percent modulation, 
because the modulating voltage is referenced 
above ground, with CK2x averaging this 
voltage above ground. 

One of the better solutions is to 1), 
remove CK2x and RK2, and 2), providea 
bipolar voltage to the modulator’s cathode, 
3), directly couple the modulating voltage 
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to the RF final’s screen grid and 4), set the 
quiescent operating point of the RF final’s 
screen grid to a median value that results in 
least distortion, by providing an adjustable 
bias to the control grid of the last modulating 
stage. 

In the low-power CC transmitters from 
1955 to about 1965, little attention was 
paid to flattening the frequency response, 
limiting bandwidth, or linearity, as the 
emphasis was economy of operation. 

Ham radio CC transmitters can be 
improved, in terms of both audio quality 
and modulation percentage, by consulting 
past issues of Electric Radio magazine. 

Another Low Power CC Circuit 

The CC circuit in figure 4 will be 
discussed, and then we will move on to 
Amelia Earhart. 

CC circuit designs varied and the 
cathode-follower circuit was not the only 
design to appear. Figure 4 is a simplified 
CC circuit that uses the “shunt modulator” 
method of SGM. The plate-load resistor 
generates a varying screen-grid bias with 
audio. This circuit design was chosen for 
the Ameco TX-86. A 6AQ5 is used as a 
current sink to vary voltage across R28. 
C20 and R20 act as the time constant 
circuit with a —3dB point of 88 Hz. 


As you may have noticed, the —3 dB 
points for the various parallel RC circuits 
vary. 

An unusual feature of this circuit is that 
some of the audio is fed back to the 6146's 
grid bias circuit to influence grid bias as a 
function of frequency. 

Amelia Earhart’s Screen Grid 
Transmitter 

Figure 5 is a reconstruction of the block 
diagram of the circa-1935 Western Electric 
13C transmitter that flew aboard Earhart’s 
Lockheed Electra 1OE, NR16020. 

I am in possession of the original 
schematic, but it is too much of an “eye 
chart” to present here. 

A carbon microphone circuit feeds audio 
to T4P. The biased secondary of T4 
presents audio to the grid of the speech 
amplifier/modulator tube, a WE-205D 
triode. Screen-current levels for the WE- 
282A tetrode finals and the buffer amp is 
set by varying the resistance at the bottom 
of T5S. Varying this resistance is done by 
selecting the taps from a series-resistance 
ladder. The top of T5S then supplies a 
varying voltage to screen modulate the pair 
of WE-282A finals and the buffer tube, 
another WE-282A. 

The book Aircraft Radio and Electrical 


WE-205D Triode WE-282A Tetrode 


Carbon Mic WE-205D0 Triode 


Speech Amplifier 
Modulator 


Be 1050V from Dynamotor 


\ Ny 
Crystal Osc. 7; Frequncy Multiplier/Buffer > 


2 X WE-282A Tetrode 


Screen Modulated RF Amplifier 


Tank Circuit 


To 54° 
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[Screen Current Control 
R19-25 
R- Switched 


Figure 5: The Western Electric 13C screen grid radio transmitter that flew 
with Amelia Earhart is shown in this block diagram. 
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Figure 6: The Continental 317B, a Screen-Modulated, High-Power BC 


Transmitter 


Equipment, by Howard K. Morgan, Pitman, 
1939, can be consulted for further 
information on this transmitter. 

The tube specifications for the WE- 
282Diecanm be found» ate shttp:/7/ 
www.tubezone.net/pdf/we282a.pdf . 

The tube specifications for the WE- 
205D canbe foutid? fats Ghitp wt! 


www.tubecollectors.org/we/archives/ 
205e.pdf . 


Unfortunately, Earhart and navigator 
Noonan were lost somewhere over the 
Pacific on July 2, 1937, on route to Howell 
Island. 

Continental manufactured a number of 
stand-alone SGM transmitters in the late 
1950s, with transmitter powers up to 10 
kW. Figure 6 is a functional diagram of the 
Continental 317B broadcast transmitter 
that uses a 5-kW, screen-modulated section 
to drive a Doherty linear amplifier. 

The 5-kW screen-grid driver section is 
one of simplicity. An 807 first-audio 
amplifier feeds audio to a second audio 
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amplifier, a 4-65A. The output of this 
second audio amplifier drives a modulator 
consisting of three 4-65s in parallel. The 4- 
65 cathodes then modulate the screen grids 
of two 4CX5000A RF amplifiers in parallel, 
producing 5 kW to feed the Doherty linear 
amplifier, which then increases power to 
55 kW. 

The modulator varies the voltage on the 
screens of the 4CX5000As between 325 
volts and 575 volts with a current of 
approximately 50 mA! Due to the power 
amplification efficiency of the 
4CX5000As, the average amount of 
modulating power needed was only 100 
watts. 

More details of this fascinating series of 
transmitters can be found in Signal Issue 33 
- BBCeng. info at: 

http://www.bbceng.info/ 
Technical%™20Reviews/1/7- 
20 G4OYX Signal Issue 33.pdf 
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July 9, 1946. 


W. J. POCH 
MODULATION SYSTEM FOR TELEVISION 


Filod April 20, 1942 


pulses to a triode (21) 
that switches a tetrode 
(22). The cathode of 
this tetrode then sends 
its pulse train to diode 
(25) that clamps the 
This 
clamped pulse train is 
presented to the screen 
grids of the RF final 
amplifier (13 and 14). 

The push-pull RF 


final circuit is both 


2,403,549 


pulsev train. 


control-grid and screen- 
grid modulated. The 
control-grid bias of 
tetrodes 13 and 14 is 
developed from the 
video waveform of each 
line scan, the output of 
a vidicon or an image 
which 
amplitude modulates 
the: we RE 


Combining this action 


orthicon, 
carrier. 


with the properly timed 
blanking and sync 
pulses on the screen 
erids "*produce ma 
composite NTSC/RS- 
170A waveform. 


Figure 7: Early analog TV screen-grid modulated 
transmitters were based on the 1946 Poch patent. 


The SG Modulated Television 
Transmitter 

Inthe early days of TV-transmitter design 
there was this nagging question: “How do 
we include the blanking and synchronizing 
pulses with the scanned video waveforms?” 
One such solution is shown in figure 7 
from a prewar design, finally patented in 
1946. 

In the center-left of the schematic, a 


sync-and-blanking generator (18) sends 
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Conclusion 

An overview of SGM 
ino Mii Slitsmoneanly 
development to ham radio and aeronautical 
radio, to broadcast and television 
transmitters has been presented to illustrate 
this technology. 

Hopefully, we have unlocked some of 
the mysteries of the SGM system and have 
answered a few questions regarding one of 
the most power-efficient and economical 
modulation systems ever developed. 


ER 
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West Coast Radio Pioneering 
-- The Early Days 


-Part One- 
Gramps and Clarence talk about the 
beginnings of Wireless on the West Coast 
and Bud Bane, W6GWB 


By Gary Halverson, KOGLH © 2015 
k6glh@volcano.net 


In this fourth installment of the 
Gramps series of stories, the boys pick up 
their discussion from the other night 
when the topic was the first radio spies 
(ER #309), but then they go back to 
when radio first started on the West 
Coast. 


It was late May 1960, about 3:30 in the 
afternoon, when Gramps was abruptly 
awakened from his nap by the clanging of 
his old Western Electric model 302 
telephone. He had been out in the garden 
after lunch tending his recent plant of 
tomatoes and came in to cool offand relax 
in his big leather club chair but had dozed 
off for 45 minutes. Jolted back to 
consciousness by the obnoxious telephone 
bells, he strained under arthritic joint pain 
to slowly lift himself up out of the chair, 
and then stiffly hobble to the kitchen to 
pick up the phone. It was his old buddy 
Clarence. 

“Hope I didn’t interrupt anything” 
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Clarence offered apologetically. 

“Naw, just fixin’ to get back out to the 
garden. Those new beefsteak tomatoes are 
really takin’ off. Can hardly wait to taste 
em,” Gramps responded. 

“Well, save some for me when they're 
ready — you always grow the best tomatoes: 
might even trade you a couple of 807’s.” 
Clarence paused, and then continued. “You 
know, I was thinkin’ about what we talked 
about the other night during the 75-meter 
roundtable. When I mentioned that I knew 
Don Wallace who had been the Chief radio 
operator for President Wilson on the USS 
George Washington when they went to 
Paris for the Armistice meeting that ended 
WWI, you said that you wanted to know 
more about Don. Well, you remember the 
crew all got the dinner call so we couldn't 
continue. So I was just wondering if you 
want to pick that up later?” 

“You betcha Gramps responded. I’ve 
been cogitatin’ on that ever since. But tell 
you what, let’s get on 75 before tonight's 
roundtable and things get busy. Say in an 
hour? How’s that sound?” “Sure thing,” 
Clarence said, “see you in an hour.” Click. 

By this time Gramps was percolating on 
all cylinders again and feeling recharged 
from the involuntary nap. He started to 
reprocess the conversation they had the 
other night about the radio spies of World 
War I and the wheels started to spin again. 
A flood of memories from the early days 
rushed back into his head. Gramps couldn't 
wait to fire up the trusty ole Gold Dust 
Twins and pick up with Clarence again 
about the early days of West Coast radio. 
But those beefsteaks needed watering and 
that would only take a few minutes, so back 
out the door to finish the tomato chores 
with his ever-present faithful canine shadow 
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“Jake” in tow. 

By 4:25 pm Gramps had finished his 
chores, scraped the fresh gooey garden 
mud off his shoes, and was making a bee- 
line for the Gold Dust Twins. After 
snapping the KWS-1 Filament switch on 
and rotating the 75A-4 function switch to 
ON, he dida 180 back to the kitchen and 
immediately collided with Jake’s wedge- 
like head in between his knees, losing his 
balance and almost hitting the floor. “Geez 
Jake! Do you always have to follow me like 
a little puppy!” he snapped at his hapless 
companion. 

Back in the kitchen, Gramps regained 
his composure and poured himself a tall 
glass of ice-tea, loaded it with ice cubes, and 
headed back to the ham shack to wait for 
Clarence to present himself while mentally 
making a list of topics he wanted to discuss. 
The Jake collision evidently pumped a shot 
of adrenalin into his blood triggering an 
inspiring release of memories of his early 
radio experiences which were now pouring 
into his head. And he couldn’t wait to share 
them. 

“CQ Gramps” suddenly blurted out of 
the Collins 312A-1 speaker. Gramps 
flipped the HV switch on the KWS-1, 
grabbed the EV 664 microphone and 
quickly exchanged the legal formalities. 
Clarence came back, “Well Gramps, what 
else did you want to know about Don 
Wallace? Over.” | 

“OK Clarence, my head’s been buzzin’ 
aboutall the radio firsts that have happened 
here on the West Coast during my watch, 
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and I’ma feeling a little overwhelmed at the 
moment. Geez, I’m not sure where to start, 
how about with my first wireless memory? 
Over.” 

“OK Gramps. Yeah, I know what you 
mean about memory overload. So what’s 
your first wireless radio memory? By the 
way, you re 40 over with that magnificent 
KWS-1. Back to you.” 

In The Beginning 

“Thanks Clarence. My memory is kinda 
fuzzy, but the first thing I can recall was 
about the first wireless radio message ever 
sent on the West Coast, which was in late 
1899. I didn’t actually experience it because 
I didn’t even know about wireless when it 
happened. But is sure hooked my attention 
as a curious teenager —I was 16 at the time. 
That was the first time I had ever heard the 
word “wireless,” and that stuck in my 
noggin. 

“A bunch of San Francisco army boys 
were returning from the Spanish-American 
war in the Philippines. The local families, 
friends and neighbors of the returning 
boys wanted to surprise the lads with a 
grand party when they landed but they 
needed some advanced warning of when 
the Sherman was spotted outside of San 
Francisco to get a jump Start on getting 
things underway.” 

“The idea was that when the USS 
Sherman, the ship that was bringing the 
boys back, was sighted outside of the Golden 
Gate (the bridge wasn’t there for another 
three and a half decades), a message would 
be relayed downtown to kick off the last- 
minute preparations. But the fog was so 
thick the day of the expected return that 
plan had to be scuttled. But the backup 
plan was to install a Marconi-type spark 
transmitter on the lightship San Francisco 
which was anchored about 10 miles off the 
coast of San Francisco, to watch for the 
Sherman. A wireless receiving station was 
set up on the beach in the Cliff House 
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Hotel. Then when the wireless message was 
received of the Sherman sighting, reporters 
would then phone the report downtown 
where cannons would be fired to kick off 
the last-minute preparations for the 
celebration. And that’s what happened. So 
as far as I know, this was the first West Coast 
wireless message on August 24, 1899. Back 
to you.” 

“Man, that’s quite a story Gramps — I 
vaguely remember hearing about that, and 
while it was before my time, mother had 


The USS Sherman Arriving in San 


Francisco Harbor 
actually saved a copy of that issue of the San 
Francisco The Call newspaper that covered 
the whole story. 

“As I remember, The Callwas approached 
by a San Francisco high-school physics 
teacher, Mitchell I think his name was, who 
was playing around with trying to duplicate 
Marconi’s experiments in Englanda couple 
of years earlier when Marconi sent a message 
across the English Channel. The Call was 
eager to sponsor Mitchell as there was the 
potential for a great news scoop. Since 


ain 


1 6 Electric Radio #315 


The Cliff House Hotel, Circa 1900 
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wireless was a brand new thing, Mitchell 
had to design and build his own parts. 
Once he had the thing working, he 
demonstrated it to alocal Morse telegrapher 
who was quite impressed, Fisher I think 
was his name. Fisher told the story to some 
local businessmen who were quite 
interested. 

“Inspired by the local interest, Mitchell 
and his supporters conducted some 
experiments between the Spreckles 
building downtown and Telegraph Hill, 
which was about a mile and a half away. 
While the experiment showed promise, the 
constant arcing on the overhead power 
lines feeding the electric trolley car line 
created too much interference. They tried 
a bunch of different locations, but 
eventually relocated out to the beach to get 
away from the trolley line noise. You 
_ remember that radio was broadband then 
and tuned circuits wouldn’t be thought of 
for several years in the future? Over.” 

“Clarence, you're bringin’ back some 
childhood memories! My father told me 
about whata big deal that whole event was 
in San Francisco. The City didn’t have 
electric street lights yet, but they pulled out 
all stops and strung up strings of brand new 
Edison electric lights all over the Ferry 
Building, City Hall, and along the streets 
on which the returning army boys would 
march toa big home-cooked breakfast feed 
the city moms were putting on. I think the 
mayor even declared a three-day weekend 
for the celebration. It was going to be the 
grandest event San Francisco had 
experienced in a long time! 

“OK Gramps, so what I remember from 
that point is that Mitchell’s group set upa 
receiver in the basement of the Cliff House. 
Fisher was aboard the San Francisco to man 
the spark transmitter and telegraph a 
message when the Sherman was spotted. 
And it all worked — so that was the very 
first ship-to-shore message ever received in 
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the United States. Back to you.” 
The Bud Story 

“Yep Gramps, that’s a hard story to top. 
Speaking of spark gap transmitters, I 
remember talking with ole Bud Bane, 
WOWB, about his earliest ham days in San 
Francisco in the early Twenties. Bud said 
the local hams running their spark rigs 
would dim the lights for a block radius 
around their houses when they keyed the 
transmitters. Remember back then most 
houses were wired for only lighting, so 
when the big KW spark rigs keyed up, the 
line voltage in the neighborhood sagged so 
much that you could read their code off the 
street lights. And the sound of the rotary 
spark gaps could be heard for a block. 
Operating then was a public event!” 

“The other interesting thing Bud 
mentioned was the radio bullies — guys 
who ran high power all the time and never 
gave the little guys a chance to make contacts. 
Bud said ham fist-fights were not 
uncommon. 

“But I think the funniest story he told 
was when he was adjusting his coupling to 
his antenna. He had a spark rig and the 
antenna wire ran out a window above his 
operating position. Bud had built a small 
shelf next to the window to mount the 
spark gap transmitter and antenna current 
meter on. One day he needed to make some 
adjustments to the oscillation transformer 
coupling to improve the antenna current 
and climbed up on top of the table to reach 
the coupling coil. While he was making the 
adjustment, he accidentally stepped on his 
key. KABam!! Bud said he was thrown 
against the wall on the other side of the 
room and saw stars for quite a while after! 
Now THAT’S astory. Back to you sir.” 

Gramps was laughing so hard he had to 
catch a breath before he could speak. “Oh 
my, that is quite a story. He’s lucky to be 
alive. But you know Bud is quite a guy. His 
first name is actually ‘Clayton’ but he prefers 
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to be called Bud. I first heard about him 
back in the early 30’s. He was quite active 
and had his name on various radio articles 
I had read. He was also an editor on Frank 
Jones’ Radio Handbook project and was the 
editor of Radio magazine. 


ESTABLISHED 1917 Reg.U_S. Pat. Off. 
A NATIONAL MAGAZINE - PUBLISHED MONTHLY 


Publication Offices—Pacific Building, San Francisco, California 
Clayton F. Bane, Editor 
H. W. Dickow, Business Manager. Norris Hawkins, Associate Editor. 
D. B. McGown, Technical Editor. Frank C. Jones, Ultra-Short-Wave-Engineering Editor, 


Clair Foster, Amateur Activity Editor. C. GC. Anderson, Engineering Draftsman 


MAY, 1934 


“T remember seeing a series of articles in 
Radio by Bud about a superhet receiver 
construction project. He called it the 
Banehawk! The project was a collaboration 
with Radio associate editor Norris Hawkins, 
hence the name. The construction series 
ran through several 1934 issues if I 
remember right. 


Professional in every respect! The Banehawk 
“front end” is the bottom section of this relay 
rack assembly. 


“Then a few years before the War broke 
out, he used his radio connections to start 
the Technical Radio Company out of San 
Francisco. They produced a receiver and 
some transmitters under a government 
contract. I guess this equipment was used 
shipboard too because I remember the 
receiver had to have two RF amplifier stages 
so there wouldn’t be any leakage of the 
local oscillator to the antenna. Remember 
how those German U-boats would listen 
for local oscillator signals being radiated 
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from Allied and merchant ships and then 
put the radio direction finder on that signal? 
Then a few years after the war, I believe he 
shut down TecRad and went into 
advertising for electronics-related 
companies. 

“And I seem to recall that Bud was one of 
the first hams to Work All Continents in, 
was it 1928, with an all vacuum tube rig? 
Nowthat’sa pioneer! Back to you Clarence.” 

“Yeah Gramps. Last I heard, Bud was 
producing a monthly ham newsletter called 
TechNews for Elmar Electronics in Oakland. 
I remember in one of those issues he showed 
how to convert the Collins 310B-3 exciter 
from plug-in coils to band-switching. A lot 
of fellows did that conversion on their 
310B’s. And of course, they boughtall the 
parts to do the conversion from Elmar. And 
as I remember, all of his newsletters talked 
about the hot topics of the day along with 
presentations of new products. Over.” 

“Yep, I remember hearing that he was 
running a specialized advertising agency 
for electronics-related companies. 
Apparently Elmar was one of his clients. I 
cuess that’s one way to play with all the 
latest and greatest new gear. 

“OK Clarence, Jake is gettin’ restless here 
under the desk and that can only mean one 
thing — he wants his supper. So lemme get 
him fed and refresh my ice-tea before the 
roundtable group shows up. I'll see you 
back here in a while.” 

“OK Gramps, take care of ole Jake and 
freshen that drink. Thanks for the old-time 
memories. See you back here momentarily 
for the net. I’m QRT for now.” 

Author’s Comments: 

Clayton (Bud) F. Bane was born in 
January of 1907. He was first licensed in 
1920 when he was 13 years old. Bud was 
well known on the West Coast and was an 
assistant to Frank Jones at Western Wireless, 
Ltd. in the early 30’s. Besides helping edit 
the Radio Handbook, he helped install the 
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Bud appeared in May 1949 CQ magazine. 


first two-way radio system in the Federal 
_ prison on Alcatraz Island. In 1937 he and 
a partner, George Weiss, founded Technical 
Radio Company (TecRad) in San Francisco. 
TecRad was a prime contractor to the U.S. 
Navy producing transmitters and a 
shipboard entertainment receiver, the 
“LRR” which was an acronym for Low 
Radiation Receiver. In 1948 Bud shut 
down TecRad partially because of an office 
lease expiration and Navy restrictions on 
marketing his products. 

Bud once stated that after shutting down 
TecRad his wife told him that he was 
“driving her crazy” saying homeall day and 
subsequently started an advertising agency 
which became quite successful. He also said 
that “all of my clients got bought by 
Raytheon, so they eventually invited me to 
move into their main facility in Redwood 
Cite 

While operating the Bane Advertising 
Agency, he also served as president of the 
Northern California Advertising Club and 
the San Francisco Radio Club. A prolific 
writer, he contributed several feature stories 
to ham magazines and was the editor of 
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BuGmAY Asimeiso. atl 
accomplished commercial 
photographer, artist, 
musician, and avid golfer. 
Bud played the saxophone 
and played with several big 
bands during the 
depression. Sadly, later in 
life he was afflicted with 
macular degeneration 
which forced him to give 
up these activities. He 
especially missed his golfing. 

Bud passed ten days 
before Christmas in 2003. 
He was licensed 
continuously with the 
WOWB call for 83 years. 
His call now is registered 
with the Wireless Contesters, a DX and 
contest club based in the San Francisco Bay 
Area. 

To say that I cherish my visits with Bud 
in his San Francisco Sunset District 
residence would be an understatement. 
Down in his basement ham shack he would 
sometimes share three fingers of his favorite 
single-malt scotch (Glenfiddich) and 
reminisce about his ham experiences when 
I first had met him back in the early 1990s. 
He had some amazing stories. It was like he 
took me back to experience ham radio 
history in the making. We miss you Bud. 

Anda big Thank You to Ben, WOFDU, 
for introducing me to Bud 25 years ago, to 
Joe, KBOR, and to J.B., W5EU, for their 
valuable inputs. 

References: 

1. Jane Morgan, Electronics In The West 
— The First Fifty Years (The Sherman 
sighting details) 

2. Radio magazine, 1934 issues with 
WO6OWB Items 

3. Previous Gramps stories can be found 
in ER issues 183, 212, and 309. 
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_ Ee J 
Weegee, the ER traveling photographer says, “Help keep my Speed Graphic 
active! We are always looking for good photos, especially we need attractive 
photos for Electric Radio covers.” 


December 7, 1941 


Bob Reisenweber (W3BBO) sent photo of the original 1937 W3BBO, when the station 
was located onan 18 acre plot in Washington, NJ. Bob says, “I received these and other 
pictures from Oliver Wright (W6GD, SK) in February 1956 after I had obtained my 
General ham license. The transmitter [above] was a 20-meter, 500-watt unit and on the 
right page was a 10-meter 200-watt unit. Antennas included several rhombics supported 
at 80 feet. In Gordon’s letter, he states that the station was in operation right up to 
December 6th, 1941 and that he had been talking with a station at Schofield Barracks 
in Hawaii on that last day and asking how the situation was there. Their reply was ‘tense,’ 
but they were ‘on guard.’...” According to our call sign historian Pete Varounis (NL7XM), 
“ ..W3BBO wasavery popular operator. Gordon S. Humphrey lived at 205 Belvidere Ave. 
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Drake VOX/Relay Tube Topics, Part 1 


By Keith Kunde, K8KK 
kakunde@att.net 


During a session of the weekly Drake 
Technical Net" held earlier this year, a Drake 
TR-3 transceiver owner called in to report 
that he was experiencing erratic operation 
of the unit’s antenna relay. He said that he 
had been dealing with the problem by 
replacing the 6EV7 VOX-amp/relay tube, 
but the “fix” only lasted a short time before 
the tube had to be replaced again. He 
wanted to know if frequent replacement of 
this tube was normal, or should he be 
looking elsewhere for the cause of the 
problem. 

He received advice from the Drake- 
knowledgeable hams, who conduct the 
net, to check the various VOX control 
settings and also the resistors throughout 
the VOX-amp/relay tube circuit, since they 
are often found to be badly out of tolerance 
after 50 years. Other comments were made 
regarding the replacement of the original 
15-k ohm Varley relay with a 2.5-k ohm 
Potter & Brumfield (P&B) plug-in job, 
installed in series witha 1.5-k ohm, 2-watt 
resistor’. I believe the fellow reporting the 
frequent tube replacement problem said 
that he had recently installed a new relay. 

Although I had nothing to offer during 
this session of the Drake Technical Net, 
something about the problem intrigued 
me. The next day I spentalittle time poring 
over several Drake transmitter and 
transceiver schematics and tube voltage 
charts, as well as the plate characteristic 
curves for the VOX-amp/relay tubes used 
by Drake, types 6EV7 and 6FQ7.*I wanted 


to understand how these relay tubes work 
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and the factors that could result in erratic 
relay operation. 

Since looking at schematics and graphs 
can takea person onlyso far, I breadboarded 
the basic relay tube circuit and took a 
number of measurements using a NOS 
GEV7 and several 6FQ7 tubes, of various 
vintages, while driving simulated 15-kohm 
and 2.5-k ohm coils, the latter were in series 
with a 1.5-k ohm resistor fora total of 4-k 
ohms. All tubes were NOS RCAs except for 
one used RCA 6FQ7 and one NOS Radio 
Shack GFQ7, made in Japan. The simulated 
relay coils were wirewound resistors. The 
testing was done with B+ maintained at 
250 VDC and heater voltage at 6.3 VRMS. 
Each tube, having been in storage for 
decades, was “conditioned” for up to 24 
hours, with heater voltage alone, prior to 
testing. 

Measurements included the plate-to- 
cathode voltage drop, plate current, and 
cut-off bias. From these measurements, 
plate dissipation and relay coil voltage were 
easily determined. This information 1s 
summarized ina table that follows later. 

What I learned may or may not be news 
to anyone, depending on his or her 
experience. And, while I don’t believe the 
Drake VOX/relay tube circuit is especially 
problematic, I suspect there may be a few 
scenarios that can lead to shortened tube 
life or erratic relay operation; these will be 
discussed, together with an alternative 
approach for addressing Drake T/R relay 
problems. (To be presented in Part 2.) 

Overview of Drake Relay Tube 
Operation 
This section describes how the VOX/ 


relay tube works ina Drake transmitter or 
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+250 bus 


om 


1.@™ 


Control bias: 
Zerao/’ground = "on" 


-6 to -16 ¥ = "off" | +441 


Relay coil - 
15k or 2.5k ohms 


Operating plate 
voltage (i.e., voltage 
at the plate with relay 
energized). In other 
words, the relay tube 
acts as a switchable 
resistor that varies its 
plate 
response to its plate- 
cathode voltage and 
load resistance—the 
heavier the load, the 
more current will be 


1.5k7AW resistor 
inserted here with 
2.9k relay only 
current in 
Relay tube: 
6EY7 or 6FQ7 


Csee text) 


Figure 1: Simplified Drake Relay Control Circuit 


transceiver, for both push-to-talk (PTT) 
and voice-operated transmission (VOX) 
modes. If you already havea handle on this 
subject, please skip ahead to the next 
section. 

PTT: In push-to-talk mode the VOX 
Gain control is turned all the way down 
and the transmitter is keyed with a PTT 
switch. For the following discussion, please 
refer to the simplified Drake relay control 
circuit in figure 1. 

While the transmitter is in standby, a 
sufficient negative bias is applied to the 
grid of the relay tube to cut off plate current 
flow, leaving the relay in its de-energized 
“receive” position. The cut-off bias comes 
from a voltage divider consisting of two 
high-value resistors connected between the 
transmitter’s negative bias supply and 
ground. When the PTT switch is closed, 
the grid of the relay tube is grounded and 
the cut-off bias is shorted out. Plate current 
flows and energizes the relay coil, placing 
the contacts in the “transmit” position. 

The relay tube is not just a low-resistance 
“on-off”? switch—it actually adds 
considerable resistance in series with the 
relay coil, somewhere in the range of 8-k 
ohms to over 20-k ohms, depending on its 
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allowed to flow. Since 
the tube acts like a 
resistor it also means that it dissipates some 
power—more about that later. 

The on-off switching of the tube’s 
current-limiting resistance remains under 
control of the grid. Zero volts on the grid, 
with respect to the cathode (i.e., both 
grounded), turns the tube fully “on” and 
allows the maximum current that the tube 
is capable of producing, at a given plate 
voltage, to flow in the load. Around 6 volts 
(6EV7) or 16 volts (6FQ7) of bias turns it 
effectively “off,” while lesser bias voltages 
may leave significant plate current still 
flowing in the relay coil. In all Drake 
transmitters using a VOX/relay tube, there 
is a'resistor (usually 1 Megohm) in series 
with the grid that develops a small “contact 
potential” bias across it when the opposite 
end of the resistor is grounded by the PTT 
switch (this resistor also has another purpose, 
explained below). Although the contact 
potential bias is less than one volt, it slightly 
reduces the maximum relay current that 
can be obtained versus the current 
obtainable with the grid directly grounded; 
the difference is only a few milliamperes, 
but the effect is greater with the 6EV7 
because of its higher transconductance. 
Note that when the relay tube’s plate current 
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is at cut-off (or nearly so) there is little or no 
voltage drop across the relay coil and the 
plate voltage rises to the full standby/receive 
B+ value—nominally 250 volts, but often 
more depending on the overall condition 
of the transmitter and its power supply, 
local line voltage, etc. The higher the B+, 
the greater the bias must be to hold the 
plate current at, or near, cut-off. 
vox 

When using VOX, operation of the relay 
tube is similar to the way it works with PTT 
except for how the cut-off bias is controlled. 
The audio level coming from the 12AX7 
mic amp is set with the VOX Gain control 
before entering the grid of the VOX-amp 
side of the VOX/relay tube. Audio output 
from the VOX amp is passed through a 
0.01 uF capacitor and rectified with a 
diode to create a positive voltage. However, 
the diode is reverse-biased by the same 
voltage divider that provides cut-off bias 
for the relay tube, so only positive peaks 
which exceed the diode’s reverse bias allow 
it to conduct and charge a 0.1 uF capacitor. 
This capacitor is connected to the relay 
tube’s grid through a multi-megohm 
resistor; it also has a discharge path to 
eround through another multi-megohm 
resistor which may be fixed or adjustable 
(VOX Delay) connected across the diode. 
The capacitor’s positive charge “cancels” 
the negative cut-off bias on the relay tube’s 
grid and allows the tube to conduct until 
the charge drains down and cut-off bias is 
restored. Howlong this takes is determined 
by the setting of the VOX Gain control and 
VOX Delay resistance. If the VOX Gain is 
set too low the capacitor will not charge 
enough and the relay will drop out quickly 
between words or even syllables; if the 
VOX Delay resistance is too high the relay 
may hold in longer than desired when the 
operator stops speaking. By the way, if your 
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VOX is giving you trouble despite the 
control settings, you might want to check 
the 0.1 uF capacitor for leakage. 

The 1-Megohm resistor in series with 
the relay tube’s grid limits grid current, if/ 
when a net positive grid voltage develops 
during audio peaks; any grid-cathode 
current (one microamp per net positive 
volt, as limited by the 1-Megohm resistor) 
will act to more quickly bring down the 
charge on the 0.1-uF capacitor. The 1- 
Megohm resistor together with the 0.001- 
uF capacitor at the grid also produces a one 
millisecond RC time constant, although I 
don’t know what significance this may 
have in relay operation. 

The “Anti-VOX” works in a manner 
similar to VOX, but its audio signal comes 
from the receiver's audio output 
transformer. This time, however, it is the 
negative peaks that are rectified and used to 
hold the relay tube in cut-off, despite racket 
from the speaker, or whatever, entering the 
mic and trying to key the VOX. 

As stated by the Drake-knowledgeable 
hams who host the Drake Technical Net, 
not only should all of the resistors in the 
VOX-amp/ relay tube circuit be fairly close 
to their specified values, but the settings of 
the “VOX Gain” and “Anti-VOX Gain” 
controls must be properly adjusted for 
solid on-off keying of the relay. Wrong 
resistor values or wrong control settings can 
cause erratic relay operation, as can the 
operator's mic habits (e.g., allowing the 
voice to vary in loudness too much, leaning 
back from the mic, talking while eating a 
sandwich, etc.). The issues of VOX 
operation are eliminated when using PTT, 
but it may be less “conversational” when 
some in a roundtable are using VOX and 
others PTT. 

Relay Tube Measurements 

Measurements were made of 6EV7 and 
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Tube Ohms | Volts Ma P-K cut-off 


15k 103.1 146.9 | 1.071W 06.08 
6EV7 


2.5k + 
Bests eel at 


147.3 == 102.7 | 1.02W 014.0 
6FQ7 
2.5k + 
1.5k 


1600, | 3.48w 0 0168 | 


Table 1: Breadboarded Relay Tube Measurements 


6FQ7 relay tube operation in a 
breadboarded circuit (Figure 1) using 
simulated 15-k ohm and 2.5-k ohm relay 
_ coils, the latter in series with a 1.5-k ohm 
resistor to give a total of 4-k ohms. Plate 
voltage was maintained at 250 VDC and 
heater voltage was set at 6.3 VRMS. The 
measurements are summarized in Table 1. 
Table 1 Notes 

1. Both triodes of one GEV7 were 
measured; table values are the average of 
both sides. 

2. One triode in each of four 6FQ7s was 
measured; table values are the average of 
four tubes. 

3. Actual simulated relay coil resistances 
used were: 15-k ohm: 14,880 ohms; 2.5k 
ohm: 3,938 ohms (to simulate 2.5-k ohm 
coil plus 1.5-k ohm series resistor). 


Rated 
voltage 


V2.5K 
V15.0K 


Operate 
voltage 


4. “Relay Volts” is voltage drop across 
coil (e.g., V2.5k = I Amps x 2500). 

5. “Volts P — K” is the tube plate-to- 
cathode voltage drop. 

6. “PdPLT” is plate power dissipation. 

7.“V cut-off” is negative grid bias at 10 
pA plate current (GEV7), or minimum 
attainable plate current at 16.8 V with four 
6FQ7 tubes and 2.5-k ohm coil plus 1.5- 
k ohm series resistor load. The measured 
minimum plate currents were: 10 pA, 40 
pA, 63 pA, 140 pA. 

8. Average bias for 1.0 mA coil current: 
6EV7 (both triodes, both coil resistances): 
3.85 V; 6FQ7s (2.5-k ohm coil + resistor): 
ECA" 

Observations 
The following information in table 2 
was extracted from P&B’s R10-series plug- 


Coil Rated coil 
resistance 
Q+10% 


Table 2: P&B R10-Series Plug-In Relay Data 
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in relay data sheet (applies to 1, 2 or 4-pole 
models) and is included here for reference. 

“Operate voltage” is the minimum rated 
pull-in voltage; release voltages not specified 
(the P&B 15 k-ohm plug-in relay is available 
from Newark Electronics— minimum order 
50 units). 

Referring to tables 1 and 2: 

1. GEV7 with 15-k ohm coil: Relay coil 
voltage and current near ideal for the old 
Varley 15-k ohm relay (110 V, 7.3 mA). 
Tube is operating well within ratings. 

2. GEV7 with 2.5-k ohm coil + resistor 
combination: Relay voltage is below 
minimum operating spec (48 V nominal; 
36 V minimum). Relay coil power at 41% 
of nominal (900 mW), 84% of minimum. 
Tube plate dissipation is near RCA’s 
maximum rating of 2.5 W for greater than 
30 seconds “on” in any 2-minute period. 

3. 6FQ7 with 15 k-ohm coil: Both coil 
voltage and current well above nominal 
ratings for the old Varley relay (110 V, 7.3 
mA). Coil power is 180% of nominal rating 
(0.81 W). Tube is operating well within 
ratings. 

4. 6FQ7 with 2.5-k ohm coil + resistor 
combination: Relay voltage and current is 
close to ideal (48 V, 19.2 mA). Tube plate 
dissipation is within ratings (4 watts 
continuous, one triode operating). 

Summary and Comments 

Statistically, the measurement samples 
are way too small to be meaningful. 
However, on the face of these limited results, 
it would appear that the GEV7 is the right 
tube to use with the 15-k ohm relay and the 
6FQ7 with the 2.5-k ohm relay and series 
resistor. [he 6EV7 may be marginal with 
the 2.5-k ohm relay if B+ drops much 
below 250 volts during transmit, while the 
6FQ7 may stress the 15-k ohm coil. That 
said, remember that the Drake 250-volt 
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B+ supply can run 10 to 15% higher while 
the transmitter is in standby. In the case of 
the 6EV7 and 2.5-k ohm relay, this will be 
the starting voltage that “kicks” a pulse of 
plate current through the relay coil when 
the PTT or VOX initially switches on. 
That pulse may be enough to properly 
actuate the relay; however, if the B+ then 
drops below 250 volts with the 
transmitting load on the power supply, the 
lower holding voltage across the relay coil 
may result in reduced contact pressure and 
possible chatter or buzzing, with impacts 
on the switched circuits. If the GEV7 is a 
little weak it can exacerbate the problem. 

When converting from the 15-k ohm 
relay and 6GEV7 to the 2.5-k ohm relay and 
6FQ7, remember that the 6FQ7 requires 
substantially more negative bias to cut off 
its plate current. You may (probably will) 
have to lower the value of the larger bias 
voltage divider resistor (the one connected 
to the negative supply) in order to increase 
the cut-off bias on the relay tube’s grid to 
around 12 to 14 volts, or so.4 Failure to do 
this may result in slow release or sticking of 
the T/R relay. By the way, rather than 
trying to remove the existing resistor, just 
tack another one of similar value across it— 
this will increase the bias voltage by about 
50%. Ifusinga typical 10- or 11-Megohm 
input resistance DMM to measure the bias 
at the tube’s grid pin, add a volt or two to 
the DMM reading to account for circuit 
loading by the meter—you shouldn't have 
to do this with most VI'VMs that usually 
have much greater input resistances (25 to 
over 100 Megohms). If you happen to 
have an electrometer lying around, that 
would be the ultimate for minimizing 
circuit loading (input resistance over 100 
tera-ohms!). 
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Some Tube Operating Life Factors 

A frequent cause of shortened tube life 
is excessive filament/heater voltage, 
especially if itis 10% —or more—high. This 
hastens tube wear-out due to loss of emission 
and is often a contributor to a tube’s 
becoming gassy. Operating a tube with 
excessive electrode voltages and power 
dissipations will affect the life span, too. 
The impacts of these life factors are well 
known, but there is another life factor that 
is unique to tubes used in “on-off” service, 
suchas relay control tubes. It was discovered 
in the early days of logic circuit development 
that when a tube with an oxide-coated 
cathode is operated for long periods with 
plate voltage applied but with all plate 
current cut off, the cathode will develop a 
condition called a “cathode interface 
- impedance” between the metallic cathode 
and its oxide coating, which greatly reduces 
the tube’s emission and transconductance. 
The problem arises much faster if the 
filament/heater voltage is 10%-— or more— 
high. The effect of this is that the tube 
appears to have worn-out prematurely, 
and it is irreversible. Special “computer 
tubes” (e.g., types 5963, 5964, 5965) 
were developed to give longer life in cut-off 

service; the GEV7 is also of this type. 
The GEV7, having been designed from 
the get-go as a relay control tube intended 
for on-off service, was given special 
processing during manufacture to resist, or 
at least slow down, the formation of a 
cathode interface impedance. The “special 
processing” was to insure, to the greatest 
extent possible, the absolute cleanliness 
and purity of all materials used in the tube 
since cathode contamination was believed 
to be the root cause of the interface problem. 
Although the 6FQ7 was not given this 


treatment, as long as some plate current 
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remains flowing at all times the cathode 
interface problem seems to be greatly 
delayed, if not forestalled altogether. Since 
the 6FQ7’s plate current doesn’t entirely 
cut off with the bias voltages normally 
found in Drake transmitters, this may bea 
“not to worry” issue for that tube. The 
GEV7, however, despite its special 
processing, cuts off more completely and if 
the heater voltage has run somewhat high 
for a number of years...well, maybe that 
explains something—I don’t know. 
Coming in Part 2 

An alternative, “no mods” approach to 
driving Drake T/R relays will be presented 
in part 2 of this article. 


Notes 

1.7.238 MHz Sundays at 4:00 PM Eastern 
2. P&B R10-E1Y4-V2.5K, 2.5 k-ohm, 48 
VDC coil, from major electronic suppliers 
orinakit for converting Drake transmitter/ 
transceiver models to plug-in relay, see 
Harbach Electronics sar this” URE: 
www.harbachelectronics.com 

3. RCA Receiving Tube Manual, RC-23, 
RCA Corporation of America, 1964 

4. See Ron Baker’s (WB4HEN) Drake- 
Siceved tea tiisw OKI: 
www.wb4hfn.com, for article Trouble 
Shooting Antenna Relay Problems by Mark 
Gilger, WBOIQK, for additional 


information. 


oriented web 


[Editor’s Comment: Part 2 is scheduled for 
the September issue, ER #314.] 
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Power Supply Ripple Voltage 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


Whether the equipment is commercial 
or home brewed, the value of the power 
supply ripple should be low. Ripple is the 
AC voltage that is superimposed on the 
DC level. It is expressed as a percentage of 
the DC voltage. For SSB and CW work, 
5% ripple is recommended. For oscillators 
and speech amps, .01% ripple is 
recommended. Ripple can cause 
undesirable results in equipment. In a 
receiver it will cause hum. The level of 
ripple is controlled by the value of the 
power supply filter components and ripple 
frequency. 

For many years I’ve used a very simple 
method to determine the ripple voltage. 
This method works equally well with a 
VTVM, VOM, or DMM. Using the meter’s 
AC function with a modified probe anda 
series capacitor is all that is required. I 
selected a spare VOM probe from my stock 
for modification. The probe lead was cut 
about two inches from the top of the probe 
and both of the cut ends were stripped and 
tinned with solder. 
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Figure 1: The Completed Custom High-Voltage Probe 


A.01-pF, 1000 DC working-volt, axial- 
lead capacitor was selected and verified for 
capacitance. The capacitor was then 
subjected to a hi-pot test to 1.5 kV. The 
value of capacitance isn’t critical but 
selecting a high voltage unit is advised. The 
working voltage of the capacitor determines 
the maximum level of DC exposed to the 
probe. 

Select two sizes of shrink tubing. One 
size fits over the capacitor and two smaller 
pieces for the lead-to-capacitor soldered 
connections. Slide the shrink tubing on the 
leads before soldering the capacitor to the 
leads. Solder the leads and shrink the tubing 
and the probe is completed. | 

When using the capacitor probe with a 
VTVM or VOM, start with a high voltage 
range because the capacitor will charge 
when first connected to the DC source. 
Then move the range down to obtain the 
correct RMS ripple reading. Other meters, 
such as the HP-410B, can be used. This 
meter has a special vacuum tube diode 
probe with a 500 working-volt blocking 
capacitor. This meter and probe can be 
used to measure ripple voltage directly as 
long as the DC voltage doesn’t exceed the 
working voltage of the blocking capacitor. 
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The “Heat and Bang” Method for 
Refurbishing Old Radio Parts 


By Mike Bittner, WOMAB 


mmab@cox.net 


Many of the parts I use in my projects are 
salvaged from junker radios. I always use 
the “Heat and Bang” method, as explained 
below, for refurbishing parts that are rugged 
enough to withstand the “bang.” I have 
found that used, refurbished parts are often 
easier to use than new-old-stock parts in 
that the terminals of NOS parts are often 
oxidized and require special treatment to 
them to bond with solder, whereas the 
terminals of refurbished parts readily accept 
new solder. 

1. First, place a tall-sided, small- 
bottomed, corrugated cardboard box on 
your work bench. The box will keep solder 
splash off of you and your work bench, and 
will cushion the “bang” such that the part 
being refurbished and your bench top will 
not damage each other. 

2. Cut off all of the wires as close as 
possible to, i.e., right up against each of the 
part’s terminals with flush-cutting diagonal 
cutters. 

3. Hold the part with your fingers a safe 
distance from the terminal you are going to 
heat, or hold the part with pliers or whatever 
tool works. 


4, Hold the tip of the soldering iron 
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against the solder on a terminal until the 
solder melts. 

5. Withdraw the soldering iron and slam 
the part into the bottom of the box. Most 
of the solder will hit and stick to the bottom 
of the box. Some will splash up and hit the 
sides of the box. If you stand back while 
you do this, none will hit you. Regarding 
eye protection, if your regular eye glasses 
are made of safety-glass material, then that’s 
all you need. If not, or you don’t need eye 
glasses then, of course, use safety glasses. 

6. Repeat 3 through 5 above for each 
terminal on the part. To avoid overheating 
the insulation around the last terminal you 
worked on (items such as tube sockets), 
work next on a terminal that is located 
opposite to that last terminal you worked 
on. 

7. Now remove whatever wires may 
remain on the terminals with needle-nose 
pliers. On some stubborn terminals, you 
may have to repeat some of the above steps 
to get the terminal clean and free of wire 
fragments. 

8. If the part can stand up to solvent 
(most tube sockets can), dunk the part ora 
whole bunch of similar parts ina jar, with 
about % inch of solvent in the bottom, and 
close the jar’s lid. I usually use lacquer 
thinner, but many people recommend 
alcohol. 

9, Slosh the parts around in the jar until 
they are clean and free of all solder flux 
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residue. For parts that cannot withstand 
total immersion in the solvent, e.g., 
potentiometers, swab the terminals clean 
with Q-Tips® that have been dipped in 
solvent. In some cases, brushing with an 
old tooth brush that has been dipped in 
solvent may be necessary. 

10. Last, remove each part from the 
solvent and blow it dry with compressed 
alk. 

As the solder accumulates in the box, 
occasionally scrape its insides clean and 
dump the contents into a container for 
hazardous waste. 


A Note on Restuffing Electrolytic 
Capacitor Cans 


By H. Wayne Hall, WB4O0GM 
5085 Escapardo Way 
Colorado Springs, CO 80917 


hwhall@compuserve.com 


No doubt most of the readers of ER are 
familiar with many different ways of 
“restuffing” chassis-mount electrolytic can 
capacitors (like the Mallory Twist-lock) 
but recently I made my first attempts fora 
working exhibit at the National Museum 
of WWII Aviation). 

I first did some homework on the Internet 
to see what I could learn before jumping 
into it. Most of the guidance I found take 
various approaches to slicing or sawing the 
capacitor can in two and then taping or 
gluing the two parts back together at the 
end of the process. That was not what I was 
looking for, however. I wanted to open the 
bottom of the can by (sort-of) reversing the 
manufacturing process; that is, by unsealing 
the terminal end of the can and extracting 
the capacitor innards. That seemed the 
most likely way to restuff one and have an 
end product that looked right even on 
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rather close above-chassis inspection. 
One of the sites that was most helpful to 
me is at this URL: 


http://s641.photobucket.com/user/ 
antiquetvguy/library/ 
Electrolytic%20Can%20restuffing 


The business end on these capacitor cans 
almost always consists of a phenolic 
insulating disk bearing the solder lug or 
wire-wrap terminals; and atop that, asteel 
mounting ring with the twist tabs for 
mounting, and then the whole shebang is 
held together by the rim of the capacitor 
can, which is crimped down over the top of 
the steel ring (Figure 1). Opening the 
capacitor starts with prying up the crimped 
rim; however, everywhere that I saw 
discussions of the process, the step least 
clearly explained (or at least that’s how it 
seemed to my dim understanding) was 
how to get started prying it up. 

The rim typically is crimped very tightly 
against the steel ring leaving no obvious 
place to insert a tool to begin prying. I 
nearly sliced a finger open on several 
attempts to forcea thin, sharp tool between 
the rim and the ring. There just wasn't a 
visible gap between them, even under 
magnification. One web site suggested 
prying with a screwdriver blade between 
the phenolic disk and steel mounting ring. 
There were visible gaps where the 
mounting tabs bent upward from the ring, 
but I discovered that method will almost 
certainly crush the phenolic material before 
any metal budges. But I did discover a 
method that seems likely to work more 
often than not, so! wanted to share it with 
anyone who hadn’t already discovered it 
before. 

If you look closely at the capacitor’s end 
in figure 1, youcan see that some of the steel 
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mounting ring peeks out from under the 
crimped rim, though on some caps it’s a 
very slender bit. If you can see part of the 
ring, then secure the capacitor in a vise, 
upside down, with the cap’s flange resting 
on the jaws. Not too tight, or you'll crush 
the can. You may want to use some tape or 
rubber on the jaws to prevent scratching 
up the can. Then, using a hammer and 
small tipped tool like a nail set punch or 
small chisel, tap around the edge of the steel 
ring just inside the crimped rim. That will 
slightly compress the cap innards and small 
gaps will appear between the steel ring and 
the edge of the crimped rim. Once you have 
a gap large enough to force a small 
screwdriver tip or similar tool into, youcan 
begin turning up the crimp and the rest 
follows pretty easily. 

If that method doesn’t work, another 
method I’ve used is to cut a tiny notch into 
the crimped edge and use the resulting 
small opening to begin prying. I’ve done 
this with a Dremel® tool running a cutoff 
disk at low speed but a very fine hacksaw 
blade may do almost as well. The disk has 
the advantage that its curved cutting edge 
can notch the crimp on its inner side with 
less of the notch visible from the outside of 
the can. 

When the can was completely 
uncrimped, the fellow in the referenced 
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Figure 1: Electrolytic Capacitor End Details 


Photobucket site used a 
Stcel piper anvil. to 
smooth out the 
uncrimped rim but a 
burnishing tool or the 
end ofasteel rod can be 
used just as well. It’s 
only necessary that the 
uncrimped rim will not 
interfere with the phe- 
nolic disk when you are 
ready to pull the cap 
innards out. You'll be pulling on the termi- 
nals at first and the less resistance, the less 
likely they will be to tear out of the insula- 
tor. 

Usually, the contents of the cap are held 
in place by tar and the cap will have to be 
heated to soften the tar before you can 
extract the innards. Some folks use the 
kitchen oven, some set itona hot plate, and 
others use heat from a gas torch. Of course, 
you Il need heavy gloves, dry rags, etc., to 
safely handle the hot cap. Don’t try to 
hurry the process. You'll know when it’s 
hot enough if you can tug slightly on the 
terminals and the innards begin to slide out 
with little resistance. There may be some tar 
oozing out and almost certainly some stinky 
smoke before it’s hot enough. Once the 
innards are out, you can clean out the can 
by scraping the gunk and wiping the can 
out with mineral spirits. Clip the old cap 
guts away from the phenolic disk, discard 
them, and clean up the disk. By the way, 
I’ve seen a couple of small capacitor cans 
where the contents were loose and pulled 
out without heating. See if yours rattles 
when shaken hard or ifthe guts will budge 
before heating. 

Smaller modern replacement capacitors 
can now be installed inside the old can. For 
the museum’s 3-in-1 cap, I was not able to 
fit three new caps inside but the radio 
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Figure 2: Replacement Cap Detail 


connected two of the cap’s three sections 
together so I was able to replace the three 
sections with just two caps. Figure 2 
illustrates one way to stack the new caps. 
Depending on the new cap’s lead lengths, 
you may need a bit of extra wire and 
spaghetti tubing as I did. Drill tiny holes in 
the old cap insulator disk, just large enough 
to pass each of the new cap leads through 
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Figure 3: Detail of the End Leads 


(Figure 3). Youshould be able to drill them 
with asmall bit ina hand held pin vise. The 
new cap leads are passed through the holes, 
wrapped around the base of the old cap 
terminals and soldered. The cap common 
(ground) lead is soldered to one of the twist 
tabs. 

Reassembling the cap can is just a reversal 
of the opening process. You may wish to 
line the old can, as I did, with a strip of 
cardboard or packing foam, just enough to 
keep the new caps from rattling around 
inside their new home. Insert the caps and 
disk, putin the steel ring (it may havea tiny 
key tab to orient it with the disk) and 
recrimp the can rim. I’ve not yet learned to 
recrimp with smooth looking results, and 
I’m thinking that maybe it isn’t necessarily 
desirable to recrimp the full circumference 
of the can. Firstly, it’s less work. Secondly, 
fully recrimping makes future reworking 
harder. And finally, a partial recrimp will 
probably look just as good from above the 
chassis but informs future maintainers that 
the cap was reworked. And in almost all 
cases only a maintainer is likely to look 
under the chassis. 
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Article Update 
The Hallicrafters HT-40 Upgrade 


In July 2015 Electric Radio, ER #314, 
the correct oscillator schematic discussed in 
the text was missing. It should have been 
figure 7, and is shown below along with the 
text from the author’s original article. The 
original author is Phillip Legate(ACOOB), 


but the error was made by the editor. 


Hallicrafters HT-40 OSC 6CX8, Triode Section 


c3 (220) 
0.005 
) Li* 
45.7 Ohms = 
4 mH . 
C1 : cP 
vFOoH P : : |—o To Grid, Pin 7 of Gutter 
3 
0.005 
Crystal PEPE, 
2 
"“¢“ 
R1 c2* en 
400k p 27 PF | 32 «@) Gan 10 or 
? CT cay 
N77 t 
0.01 VFO 
} Keybias 
L114 SLDSW 
17.5 ohms 4 mee C3 .00S R2 
Crystal ATK 
Figure 7 


6CX8 Oscillator/ Buffer/ Multiplier 
To improve spectral purity L1 was changed to 1 mH, C2 was changed to 27 pF, C9 was 
changed to 68 pF, and C14 was changed to 47 pF. All caps are rated at 1 kV. 
Please note that the VEO/crystal slide-switch circuitry is incorrect on the original 
schematics. I have traced it out to show the correct circuitry, see figure 7. 
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Email is prefered for receiving ads. To avoid disappointment, 

don't wait until the last day to submit ads. Subscribers 
receive 1 free 20-word ad per month. Extra words are 20 cents. Ads run ONE 
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Please Call or Write for Display Rates of 


| VINTAGE EQUIPMENT ONLY! | 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 


Email: 


Ray@ERmag.com (Emailed ads Preferred) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


FOR SALE: Capehart Corporation R- 
390A/URR Receiver. Order Number 
21582-PC-61.Serial #72. 110/230VAC. 
Fine working condition. $599 + standard 
shipping and handling—will ship 
worldwide. Contact Jacki by email, 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


jackitroy734@comcast.net or by 
telephone 734-961-7915 

FOR SALE: ART13$500, ARR7 $150 both 
in very good condition. Joe, AB3CR, 


Potomac, MD, 301-299-7574, 
ab3cr@ hotmail.com 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


INAAD 42S. 


international radio 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 
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BROADCAST 


RADIO LAB INSTRUMENTS, LLC 


VINTAGE AMATEUR AND COMMUNICATIONS 
FOR SALE 


TRYING TO FIND A SPECIAL RADIO? CALL US TO SEE IF WE CAN HELP 
FAIR PRICING, CUSTOM DEALS, PROFESSIONAL SHIPPING 


WE DO IT BECAUSE WE LOVE IT! 
ATWATER-KENT, GRUNDIG, GRUNOW, PHILCO HALLICRAFTERS, 


HAMMARLUND, HARVEY WELLS, HOWARD, MILITARY, MILLEN, 
NATIONAL, MANY MORE 


AMATEUR/COMMUNICATIONS 


Brian—KDBVHH Rich— K8UV EIDon—W8GKD 
Sales: Jacki - 734-961-7915 
jackitroy734@comcast.net 
We Will Ship Worldwide! 


W7FG True Ladder Line and 
; Wire Antennas 


¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 
www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 
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FOR SALE: Drake C-line fully restored 
with R-4C, T-4XC, MS-4, AC-4, cable set. 
Filters include NB-4, 6 Kc, 500 Hz, 250 Hz, 
and SSB, plus extra crystals. It’s recapped, 
PTOs rebuilt, cleaned, aligned. Restored 
by Jeff, WA8SAu. Prefer pickup N.E. Ohio. 
Asking $1,500 firm, contact Phil, W8OZM, 
xion@ncweb.com 
FOR SALE: The Radio Handbook. Have 
14 volumes for sale, 1936 thru 1978. 
Email Robert for the details at 
Rpbennett1 @comcast.net 
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FOR SALE: UNBUILT Heath, Knight and 


Eico kits. Mostly test stuff. Email for list 
and condition. Bob, NOER, 
Radiohead67 @ ameritech.net. 


FOR SALE: Common tubes, sued-tested, 
such as 12SA7, 6SQ7, 6AV6, 12BE6 @ 
$1.50 each. Rectifier and audio, such as 
50L6, 3525, 3V4, 3S4, 6AQ5 @ $3.00 
each. Premium tubes $8 each: 6EU/7, 
12AX7, 6AQ8, 6BQ5, 6CA4. Call for other 
ypes. $60 + shipped, prepaid. James 
Lopaz 5467 S 975 E Ogden, UT 84405 
602-373-4002 


FOR SALE: SX-100 $150, FT-101EE-w/ 
Spkr $300. Plus manuals for all. All in 
good working conditiion. PICK-UP ONLY 
in Maryland. Email Tom, 
w3bym @pghmail.com 


FOR SALE: 2 Chairside Radio R/P. 
Consoles P/Up Wash DC. CB Mobile 
Base Sets. Ants Everything 10-4. Howard 
Felder, 301- 320 3028 


FOR SALE: Alpha 9500, $4,500. Pick up in 
Green Valley, AZ. Also Powerstat Variac 
model 1256D, input 240VAC, output O- 
280VAC, 28A, Wt. 68 Ibs, $250. Call Wes 
for details, 520-398-2722 or email 
wes0331 @gmail.com 


FOR SALE: Collins 550A Broadcast 
transmitter modified for 160 and 80 
meters. $3,500. Peter Stratigos 29 
Hawthorne Way, Hartsdale, NY 10530 
1peter.stratigos@gmail.com 914-437- 
8456 


FOR SALE: GR 805-C RF signal generator 
16kKHz to 50MHz,works but needs 
calibration, $125, RAZ receiver (AR-8503) 
15 to 600 kHz, needs minor repair, $125. 
Pickup only. James Owens NWGO, 1363 
Tipperary St., Boulder, CO 80303, 303- 
673-9019 


FOR SALE: Collection of Collins S-Line, 
A-Line and accessories including 
microphones. Complete list including 
prices willbe sent on request. John, KI6ZS, 
jve @earthlink.net 
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FOR SALE: Collins 30L-1, $400. Tom 
Berry, W5LTR, 1-773-559-6137 


FOR SALE: Wide range of RU receiver 
plug-in coils, most new in boxes. Let me 
know what you need. Sam Kelly, W6JUT, 
714-893-2092, skellycp @aol.com 


FOR SALE: Johnson Navigator transmitter 
$400 firm. Pickup only. James Owens, 
NW&O, 1363 Tipperary St. Boulder, CO 
80303 303-673-9019 


FOR SALE: URM-120 SWR/watt meter, 3 
heads, carrying case, manual, frequency 
range: 2 Mc — 1000 Mc, power ranges: 10 
w-— 1000 w, 13 lbs. $125 + shipping. John, 
WE6MIT, 530-672-0903 or w6mit @arrl.net 


FOR SALE: ARRL books for Radio 
Amateurs; Mobile Manual 1955, Single 
Sideband 1970, Hints and Kinks 1954. $8 
each postpaid USA. Dennis Olmstead, 
WB9EMD, 970-249-4099, 
dwotrans @ bresnan.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: WS19 set, power supply cable, 
control box, some acc. $450 + shipping. 
Steve Bartkowski, 708-863-3090 


FOR SALE: Scott Radio Laboratories 
SLRM WWII receiver with shock mount 
base. Restored and operational with 
original owner’s manual. $250 plus 
shipping. Mike, KOCCM @arrl.net 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 
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COLLINS 


Tune Using 


Or VFO 1000 


FOR SALE/TRADE: Original Heathkit 
manuals: SA5010, SA2040, SB2000, VF 1, 
SB640, SB650, VHF 1, SW7800, QF1, RX1, 
HW32, HW202, HW2036, HX10, HX20, 
HW12A, HW16, GD1B, DX100B, GC1A, 
DX40, others. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 
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COLLINS S-LINE & DRAKE R4 SERIES 
RECEIVERS 


FREQUENCY | 


Also Available For Yaesu FT-101 
Uses The Latest Direct Digital Synthesizer Technology 


_ There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10HZ, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 


More Info & Order At kk4pk.com ¢ $250.00 + $10 S/H 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


Complete 
Digital Controll 
Provides 
Highest 
Cues And 
Stability 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 

FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR85, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 
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For Sale: 292 Acre Ranch in Northeastern Arizona 
HAM QTH*5 Towers*K7BDY Amateur Radio Antennas 


For details go to: 1CountyRoad3220ConchoAZ.c21.com 
Call Jill Skaufel @Cell: 928.242.4542 CENTURY 21 High Country - Show Low AZ 


gS ER obin Jaeger, DB "Each office is independently owned and operated” 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


is the Radio Amatet? Ke 


1 Introduction 
2. Why Build with 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction, it is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TA2ZGE/KI7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years in the 
electronics industry, and is bored to death with solid-statel 


NOW Available from the Electric Radio Bookstore! 
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FOR SALE: BC-610-Il, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83 St, Mesa, AZ 480-986- 
5797 w8qbg @yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAJ, 
daileyservices @ qwest.net 303-455-0889 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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FOR SALE: Rare WWIl-era German 
Nazi-emblem portable radio. Should 
have shortwave coverage. See photo in 
June 2015 ER. It appears to operate off 
of US/Canadian power. Appears to be 
complete. It is in quite good condition, 
$730 plus shipping from Pittsburgh, 
PA. For more information and photos 
call George, KE8RN, 412-486-8566 or 
email at KE8RN@comcast.net 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John 
H. Walker Jr., 13406 W. 128th Terr., 
Overland Park, KS 66213. PH: 913- 
782-6455, E-Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube 
comm. & test equip. Accepting most 
military, all Collins & Drake, & better 
efforts from others. Laboratory 
performance documentation on 
request. Work guaranteed. Chuck 
Felton, KD@ZS, Felton Electronic 
Design 1t15 9. Greeley. Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 768), Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED 
Lamp replacements for all 4-line and 7- 
line equipment. Don, N9OO, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 
ppd. Chuck, NZ5M, nz5m @arrl.net 
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FOR SALE: Capehart Corporation R- 
390A/URR Receiver. Order Number 
21582-PC-61.Serial #72. 110/230VAC. 
Fine working condition. $599 + standard 
shipping and handling—will ship 
worldwide. Contact Jacki by email, 
jackitroy734@comcast.net or by 
telephone 734-961-7915 


SERVICE FOR SALE: Let’s get that old radio 
of yours working again! Antique Radio 
Repair - All Makes- Also Transistor Radio 
Repair. Tom Senne, AC8DA, 937-258-0124, 
Dayton OH, http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow Electronics, 
POB 125, Bluffton, OH 45817-0125. 419- 
358-7851 


MANUALS FOR SALE: Hundreds of manuals 
available for vintage ham gear, test 
equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please email 
or call with your needs. David Crowell, 
KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 718- 
847-3090. sVISi mOUls tewOOsse SILE: 
www.landaircom.com. We have over 3,000 
items in inventory and carry all types of 
communications parts. 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, McIntosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ..............ccsscesees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ............csssssceseeeessseeoes 

(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


ZIM ELECTRONICS INRUSH he ANR. LIMITERS 


guarantee. 


SERVICE FOR SALE: 


| build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, NS3WM, n3wm @yahoo.com 
410-790-6072 


WANTED: James Millen 92105 Single 
Sideband Adapter, 90831 40 Watt 
Modulator, 90201 LV Power Supply, 90905 
Scope, and their original manuals. David 
Eppert, VE7LE, 604-781-1773 


WANTED: Johnson desk KW in good 
working condition. West Coast Prefered. 
Dave, WD4PLI, 818-846-0617 
davecurry @charter.net 


WANTED: S Meter for Hammarlund Super 
Pro SP-400-X. Rick, NN2K, 
nn2k51@gmail.com 607-240-5227 
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Electric Radio Store 
720-924-0171 


Metered heeran Limiter, 
Models AB-1M, AB-300M 


WANTED: Hammarlund HQ-129X S- 
meter needed. Tom Marcellino, 
w3bym @ pghmail.com 


WANTED: Johnson N-500 neutralizing 
capacitors. Charlie, K4_LUH @juno.com 
540-338-4152 


WANTED: Radio TV Experimenter, dated 
1959, and has a one-tube cigar-box amp 
on cover. The “White’s Radio Log” in back 
must be complete. Gary, 717-517-1417 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: National HRO An original 
German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @nifty.ne.jp 


WANTED: (1) Rear cabinet door fora WRL 
Globe King 500. (2) Main tuning knob for 
a Collins KWM-1. (3) ELCO VARICON 
connector parts kit. (4) Documentation for 
a Sangamo Weston Schlumberger digital 
bench watt meter. Contact Gary Harmon 
at gharmon@idworld.net or 210-657- 
1549 
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Estes Auctions 


Specializing in Vintage Radios 


Complete Auction & Appraisal Service 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


WANTED: Urgently Need plate mod 
transformer T-102 for a Collins 30K-1 AM 
transmitter. T-102 has 75' tubes 
connected to it. Doc Murphy, KOGRM, 
701-258-6747 


WANTED: HRO-5 radio receiver coils. 
Need 100 to 200 kc and 480 to 960 kc 
bands. Contact 
stephenknee @lineone.net 


WANTED: Power transformer for BC- 
1031/1032 or a parts unit. Contact Frank 
Fisher, WA5RBQ at 541-479-7935 or 
wa6rbq @ aol.com 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
brianharrison@embarqmail.com 704- 
657-8910 


WANTED: Hallicrafters P-2000 power 
supply forthe SR-2000 transceiver. Randy, 
W9ZR @aol.com 
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WANTED: Icom R8500 receiver, AD55 
power supply, SP23 speaker, AH7000 


ant, AH8000 ant. Al _ Royce, 
Oscar873 @ aol.com 
WANTED: Kantronics 80- meter 


ROCKHOUND arp transmitter and THE 
SOURCE power supply. Gale Roberts 
920-696-3491 wb9rww @gmail.com 


WANTED: ORIGINAL Users Manual for 
late serial number Collins 75A-4 receiver. 
Mike, K7PI, 206-232-3863, 
exbpi@comcast.net 


WANTED: Documentation/schematic for 
TRIO 110-series DC voltmeters or 
specifically a TRIO 110-660 DC voltmeter. 
Mike, a ping & 206-232-3863, 
exbpi@comcast.net 


WANTED: Gibson Girl lifeboat transmitter. 
Any model, 778 or CRT8, early or late. 
Harry, WA1GXC, 401-789-4378 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction 1s welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 


EZ Hang, Code E foot tree with ease. EZ Hang kit is $99.95 + $9.05 
32 Princess Gillian Court shipping. The EZ Hang comes with a one year 
Fredericksburg, VA 22406 limited warranty. We now have 12,000 satisfied 
www.ezhang.com customers around the world! 


Call Today! 540-286-0176 


WANTED: For SCR-197, Radio K-18 TK 


Mo H Restoration Project: Generator GN-42, 
Fi rst Li censed BD-92 Control Panel, Westinghouse Type 
SRA-2 Voltage Regulator, GP-2 Stakes, 
Before 1991 ? GP-28 Grand Rods, Mast Plate MP-19, 
Mast Base MP-14, MP-19, Guy GY-27, 28, 
29: Mic T-28-A, Switch Box 451, SCR-197 
Table etc., (7) MS-44 Sections, Mast 
Sections MS-65 to MS-73, Key J-44, 
Insulator IN-102, Mast Brace MP-40, 
Insulator IN-103, Axle RL-27, Cords CD- 
201, CD-366, CD-370, Box BX-19, Headset 
TS-9, Wire W-110, W-128, 200 Watt Flood 
light Westinghouse 14 %” wide, K-19 
, Trailer Miscellaneous: Big Appleton 6 Pin 
Licensed today? Pg. MP-45 Mast Base, K-51TK side 
cabinets, Bill Miller, 317-439-1878, 

bill@ millerpower.com 


WANTED: Nye Viking Model MBII/MB-IV-A 
2 1/4 inch diameter inductor tuning knob 


Then you should join these 


distinguished amateurs! with handle. Bill Mills, KC4AA, 478-452- 
2957 or millsend@windstream.net. 

To Join or Renew visit: WANTED: Control box for RU-16 or similar 

."; RU receivers. The RU-16 box has a model 

www.qcwa.org/join-renew.php number CW 23096. I’m restoring a RU-16 


E inf ti tact for performance testing. Also want RU-16 
OPO Orman lon eontge manual. I’m interested in meeting people 


gm@qcwa.org working with RU/GR equipment. Sam 
Kelly, Wé6JJT, 714-893-2092, 
skellycp @ aol.com 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


e Produces the famous 


- Battery & AC receiver restoration annual Rochester Meet 


- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


Awa) 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257- 5119 http://www.antiquewireless.org 


WANTED: Meter for Hallicrafters HT-32A 
and a Directional Coupler for EFJ Kilowatt 
Matchbox Tuner. Ron, K8NFS, 724-736- 
4464 rachelle713@ gmail.com 


WANTED: R-389 and FRR-59A manuals, 
Originals or good paper copies. Please 
contact Paul Rehkopf, 340 N Monroe St, 
Saeed gi OH 43543 4190485-4388 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped by URS 20.74.00, $22.00 
Or on the Internet: 
www.ERmag.com 
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WANTED: Defective Johnson Ranger 
Modulation Transformer. Dave, WA6VVL, 
daveishmael @cox.net 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107" St., 
Oak Lawn, IL 60453-5252 


WANTED: RCASSB R93 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
zarco @sonic.net 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 
pay shipping. 

WANTED: Tung-Sol “Tips” magazine, 
issue #13, need original or a good copy. 
570-341-5012, ask for Craig 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 


WANTED: ARC-5 transmitter racks MT 
69. 71,. 73,. 75. Stéever en2aaa 
skeller53@ gmail.com, 718-405-8378 


WANTED: Capacitor 4MFD@1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI] 96720. CEK270A @CS.COM 808-959- 
3888 


WANTED: Summer and Winter 1933 Flying 
Horse Callbook. Immediate CA$H 
Reward. Pete The Greek/ NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


August 2015 


Hammond Modulation Transformers 


Don’t wait too long to get one of these 
new transformers, less than 20 remain in 
stock. Once they are sold, they will be gone. 

Electric Radio is offering a limited run of 


WWW .ERmag.com 720-924-0171 


genuine high-quality Hammond modula- 
tion transformers that are all-new produc- 
tion and are great way to solve a big problem 
with plate modulated AM transmitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 


$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WANTED: T-17 mic, must have good 
carbon element, cord, and plug CBA. Jim, 
W8FDV, 900 N San Marcos DR #77, 
Apache Junction AZ, 85120 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


SZ 


¢ World Class 


¢ Your Resource for * * Collins Radio * * 
Y=—WiE=—W == 


lins Collectors Association 
WY 


ee 


SS 


¢ Offering Unparalleled Free as well as.. 
e .,.. Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


* Come see what the excitement is about 


SS 
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WANTED: Need HRO Senior coils (black 


wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meter for Western Electric tube 
tester model_KS-5727-L1. t Walter, 718- 
456-1988 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison@embarqmail.com 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


System 
Requirements: 
Any computer with 

Adobe Acrobat Reade 
Performonce will very 
depending on speed of 
the computer. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


MOTTE INS CIN VY (VIR 2 coccccescccscccessscseses 
Collins 75S-3 and 32S-3............ 
CHOLLI: SLU) BE eR Rey fet ei re 
Oe DUI = Laas ct retescscessasrenecse~s* 
COO MAIS TIS. Wiad . soseicee dec eedsesatsecetses 
Collinge V7 BAH ee A... 
EONS RESIOARR. Lorie ccc asscesesese 
Collins R-390A Addendum...... 
Hammarlund SP-600JX............. 


eererer ce 4 hours, $89.95 
ccecaceeasees 2 hours, $89.95 
RE, 1 hour, $39.95 
PP) 1 hour, $39.95 
suctheseeees 2 hours, $39.95 
ABP tend Abe 2 hours, $89.95 
Lo Mile kcoees 7 hours, $109.95 
Ye eee eae 2 hours, $49.95 
eee at 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


August 2015 43 


Keep Your ER Mag 


aZi 


Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


rganized! 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Manual for Allied Radio Knight 
KG-664 0-400V power supply. 
daveishmael @ cox.net. Dave, WA6VVL 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
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7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @ optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


August 2015 


THE 


1937-1938 
SALES CHAMPION 


T-125 


CARBON-TANTALUM ANODE 


Man-sized carbon anode with tantalum fins 
(patent applied for) makes possible high 
efficiency at low plate voltages. For the 
first time low interelectrode capacities and 
low impedance combined in a tube, Full 
information with circuits in the new Taylor 


Tube Manual. 
Read These Characteristics 

Kily  VOlA Sertre ete Serer cattery sient 10 
BE Amine sis cisraersiaiein easier 3.85 
Ami. Bactar’ aretciieteus ess ite eels ots ees 25 
Plate’ Volt@so oe ota scsi asain 2000 
Plate Gorrent) 1... epee de ateetetts 200 ma 
Platette Grid von coeth-eis oe ee 4.5 mmf 


125 Watts Plate Dissipation 


$13.30 


EASY TO DRIVE! 


For C, W. or buffer operation the rectified 
grid current should be 30 M.A. and for 
eo modulated phone operation should be 

0 M.A. Expressed in terms of power ap- 
proximately 10 watts of grid drive are neces- 
sary for efficient C. W. or buffer operation 
or 20 watts for phone operation. These 
are maximum requirements and under nor- 
mal conditions considerably less grid drive 
will give efficient agains 


WANTED: Military radios 
vintage, 1952 and back. Ken 
Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 
64421. 913-634-3863 


WANTED: Lafayette HE-25 
Voyager Transmitter-any 
condition. Bob, NV1X, 
bobzimmer@msn.com 
802-879-7235 


WANTED: Incarcerated ham 
seeks correspondence. w/ 
others on mil (R-390’s 
&backpacks) & tube radios. 
Also copies of postwar-90’s 
surplus catalogs, backpack 
specs & photos. W.K. Smith 
44684-083, LSCI Butner — 
GA, PO Box 999, Butner, NC 
27509-999 


WANTED: R390, R390A and 
R392 receivers dead or alive 
or parts/assemblies. Any 


and Manual... FREE 


Before You Buy . 
Ask at your Favorite Distributor or Write to Us 
for the Big New ers 1938 Taylor Tubes Catalog 


‘More Watts abe Dollar’ ’ 


TAYLOR TUBES, INC., 2341 WABANSIA AVE., CHICAGO, ILLINOIS 


condition considered. Will 
pickup if you have enough 
items. Glenn, WA4AOS, 
864-684-2956 


WANTED: |’m looking for 
information about Vanguard 
Electronic Labs of Hollis NY. 
Needed are catalogs, 
instruction sheets, 


- COMPARE! 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 
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company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


De ee 


ns 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 
ersearch.html 

Single Issues: $4.00 Each, Postpaid 

1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 
¢ Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- $15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVertiSiNG. ----------------------------------------- $22 - nnn nnn nnn nnn enna nnn nnn nnn enn n nen en ne nee= $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.--------------------------------------=---- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 
book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full COolor.---------------------------------------0--- 2020220 nenn== $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------n mann nnn nnn nnn nnn nnn nnn nnn nnn manna manna nanan nanan $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
aaa $25.95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ........... eee 
con ae eile Sa A Reais, SOCCER RICE Rit Ad oo Se | cae. Baty Sori eee ene $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ------------------------------------0---n0no oo" $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
inforMative.---------------------------- =a none nnn nn nnn nnn nnn nnn nn nn nance nnn nnn nnn nnn nnn nnnn enna nnanmannmannmnns $26.95-10% = $24.25 


NEW’! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


Ath edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European equipment. — ----------------=-=--2--nnnnn-= $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. -----------------------------=— $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


BHC oles mantOning radio. COMMLNICAtIONS OF ING DAY r=-<2---~=---—- ~a9as ase ems n satan akon anne s aa cean $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Cee ne eet taal tatatatatatatalatalatatalatatalalataialataiaataiaataiala $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Present are heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Important Announcement: 


Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, has unfortunately not been able to respond to 
requests for parts and support of the popular Central Electronics product 
line due to other commitments with his regular work schedule. Please 
watch this page for upcoming announcements, Nick definitely intends 
to resume support of CE gear, so please stand by! _ , 

Until Nick is able to resume his CE support, please visit his web page 
because it’s full of excellent information and tips on Central Electronics 
equipment that you can’t find elsewhere, see http:// 
www.tusaconsulting.com/ce.html. 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 
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Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
| 720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals maybe purchased online at 
-WWW.ERMAG.COM 
Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
kKhakietandu men ER ilogoois 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
8/15 


W9ADJ 01/16 
James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 
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CIassic Radio headset. 


Now enjoy the rich audio of 


your vintage receiver with a 


professional quality headset. 


built just for you. 


RSZOoCcR Prescar thie citttiaeee 
St1GSOo Sees the MIF rerIree | 


see our user revievvs at: 


e=Hiaarr..£rIreet 


harm radio om the net 


2m Fei Ax) Cocorrarratsr 2 icc tiicor:s 
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